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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a device for 
measuring a remaining capacity of a battery where more 
accurate remaining capacity is calculated and an 
excessive discharge or the like for a specific battery 
due to the reduction in the remaining capacity can be 
eliminated. 

SOLUTION: Voltage sensors 1 5a-1 5n are provided 
corresponding to each battery of a plurality of 
batteries 11a-11n one by one to detect terminal voltage 
of each battery: a current sensor 14 detects a current 
that flows to a load from both terminals of a plurality 
of batteries; a reading part 21 reads a detection 
vottage that is detected by each voltage sensor and a 
detection current that is detected by the current sensor 
at a lapse of each fixed time, and collects a specific 
number of detection voltages and detection currents; a 
remaining capacity calculation part 31 calculates the 
remaining capacity of the batteries for each battery 
based on a specific number of voltages and current being 
collected, selects the remaining capacity with the 
minimum value out of the remaining capacity of each 
battery being calculated, and calculates the remaining 



capacity of all a plurality of batteries based on the 
selected remaining capacity. 
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&«flE-fc >+M 5 a ~ 1 5 n «. tt&ffl 
©AyrU 1 1 a~l 1 n<D£-A'-.y^U tc 1 *f 1 -e*fJfo 

>+M 4tt. m&m<Drt-y ; rV<Dmfflfr<E>MffilZffinz> 

mas 3 m, iR*$nfc»fje»<o«flE&^*i«fcatJ€f 

tz&rt y t- U ©3£##fi©ft#> <=>ft fe/jN $ 
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-f3«C3£©«ffl&a3SI$ct:. 

*n*«ft*tt*T««ffi«*«UM5£. 10 
C©«JE«8S«jRWTi|5ail$tl*:»f^«©«BER^«8iE 

X., 

Em*&©®##g£3£ffiu ^m^nits-*^©^^ 40 

«©F^£§t>/h£Wfi£&OJl#^S£li}RU SIR 

MM $ n^m ?£&©*/£ t mm t. (DWMzm^-mm\z 

50 
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E«M!©#£/£«JI£3Fi±i U ^ttj3n7t&tt*&©Jije« 
ffi©l%^S&fc/h£^ffi£iSo«i««EE£®#JU SIR 

mBE&tmtbmato-g-n-en^— jtftfc^-sttfc, we 
«r*i-r*tt3fc« 1 2 mm<Dmmmw®& 

IS:'ttl«TfJfa$nfcfflrEifi<Hia»Hftc*ViT. WE* 

WEasF««ina«tt. WE&«»»fc, i»E*3t«ffi 

t *«r*<fc-r*Mf*H 1 Sfcteiit *B 2 E«©*?6?1# 
[0 0 0 1] 

momwmm&wmTzmmm&nmmjzmmzm? 

•5. 
[0 0 0 2] 

[fiE*©8*fj] Mi^y^r^ 

-&<, d©, A*-y7-U©S??#aS:^T-5^tt^T© 
[0 0 0 3] (1) ^tC/N'-yx-U^^A^fiiJtCf^ 

[0004] ( 2 ) a*7tU owro* & AffiActttt 

[0 0 0 5] 

[0 0 0 6] WAtf. (2) ©*J£#sttl#3S;£i§ffl Ufc 
- 6 2 3 1 04^K|B«t3nK:WfeJg#M 

Bit*, flSJAtf lmsPaWdU-^'J >yLT^ii*-> 
0JxJ£l 0 0ms jlja-r^S-PW^-^^iR^bT^^ 
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[0007] &iz, &®<bnfzi&ww.mzm-3&ffi%.<D 
[0008] &fz> mm.me>^y7-ij$:m.mzmmLT 

[0 0 0 9] 

[^i^^/»^Uckp<h-r-5iSli] L^L&^e,. 
©A t- U © fa n-yj- U (D'£\tmz cfc D 4#^©/\* t- 
'J©?S##S^£T-r*«^fcfe5 0 Cl©<fc57W§-€rK 

-rtob-fe, iE«8&3i#^S7W#e>n&^fcs6. ^©a 20 
[0010] *mw\t. «tt)iEa&9#***jicni-r* 

[0 0 11] 

TWM2nrzmfe&(on&R&nffi\zm-3gmm&ni& 
mizmmnm^m^m^wmu, wmznfz&mmo) 

u m&2ntim?®&izm-jzm$&mmm<D&m±ft 
nrnw^mznihT ^m^mwmmii ttmiLz z. t % 

[0012] z\<Df£w\z£Mx. &mf£&mmt, ttfo 
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©t. j:oiE*fca?*g*a«ffmsn*££t>K:, 

[0013] $mm2<D^m\t. m.mz&mztitzm$t 
mvnmo&mtuzittiT'HtfoLTmizti. &nm, 

femr$Mm?zmzm&&fr«imkmnEz&zmtiinm 

j£nffi&MfflT~wMzntzffifefk<z>nj£Rzfnmiz&'3 
%mz&nMmzmmnw,v>mfemi£$:Mih^. mmz 
tirz&mm(DmfemEE(Dfai)'> ^m^/j^ iim&ft-omfe 

[0014] z\<D?ew\z&nii, ^mEEmtamt. m& 

mmt. &mm.mz, ^ms.mtam-&^m^tifz^ttim 
Tzmizmfr&&&iiinj£x.zmmnm<D*:n j en&fVf 

[0 0 15] 3 ©3BHtt, WIB««»«K:, WIE 

*j±«»?tiR*gB-c)R* $ nfcw j&*o«je t mm ii<Dm 
^m'h—mmiz^-DxmfNz^ftmmmm^, mmmi 
iz mmm± iz& »z> mKm«*®«a«jER«iftffl«ijK 

©«r«€rjSTifi<HBi[«in»t L-C*Hi-r*«EE«iifEifi<H 

stjfiiKis^gajgBT'^ai $ ntz mmmmmmm iz m-3 
$mm&mmmzmmnm.<Dmw®m.$:mmL. wniz 
ntz&mM<nm?&m<D e & % tb $ v 

[0 0 16] JL<D389IK:«fcfttf. ®ffi«fiftj5mifl^SEti} 

#m?fi#{c. >Rm^nrzmm^.<Dm!£tm&it(D 

tt <fcH?jfttt± K *3 » 2> ft ^R©M ttiWffiRO^tBttoit© 
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[0017] ii?f<^4©^Bj« > maft«ft«ic. Mie 

ifi^msis^iix.. Hfrf3?i#saiti±iBBtt, mtznizm 
zMm&mmmzmmmmvMizmiz&miiiL. mats 

[oo is] cw^Bjtcintt*. HffimoSieiKia^tb 
mm&m'i'>-mmz£-DTm'Nzisfc.iB;Qami&&. mm 20 

«i£«JEE£J|EttJ U JHHSti&#«»©li£«JE©i*3)&> 

[0019] m>m.5 0)mm\^ mmms.mm.um^ 
a. mie^aimffiso^{amss&— femmmmtzmz 

3 c t z&m t r * . 

[0 0 2 0] Zl©5B93C«fc*Ui. «EttffiiK*8W. & 

itinK.Rzm&nffi&-i£ftfflmm-rz>mzffifr% t fr, 
&tBm!£Rztmitimffi<D^n^ntf~femztj:z>m\z. 

[0 0 2 1] lt*^6CD^Hfl(j N H(ffB=&««&«5fC, WIS 40 

mzm^mmfm^m^mmr^ z. t ^ittits. 
[0022] z.<nfm\z&n\<3.. m&tsMtimifi* & 

mmmza^T, nmmiz^^,mm<Dm^nm^rc\t 
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[0023] 7 <D%m*. mmjm^mnm^ 

[0 0 2 4] ClOD^Hjf-^ntt*. Sl^ffiS 

3©T. i«E#fcfre©»#«?«£ji3£ < fc^»#g*at 
*££©< >b^&z>cofr$ : $im-?z>z\ ttf-cg z>„ 

[0 0 2 5] 

[0026] <mm<Dmf& i>n »*%^09tttts$ 
^aaijjtga© j&sswjgsg 1 sr^-rs}figy o z? m-c& 
m 1 iz^ti&mmwmmmizm&iz. mm.smmz 

[0 0 2 7] 13 1 fciS^T, MfflfflAyf Ul la~ 
1 1 n7&TO*Jfc«ll*SftTRtt&n, Ay^U 1 1 a© 
-Sg^A^'J 1 1 n ©-«<!: KfcttMBWl 2^bT 

5. ffiWj^E-^l 3tt, ffi&<@©Ay^r'J 1 1 a~l 1 

[0 0 2 8] 6-A-y^U 1 la~l lnft, 0y*.H IQ 

t«k«35te«$ns. S-A-y^'J 1 1 a~l 1 n©tE 

0>J;U±\ j^j2 8 8 
[0 0 2 9] m»ft-tr>-t»- 1 4 tt, 3-A-y r'J 1 1 a~l 

i nfrzmm^—? 1 3 izffi.tiz>nffi&&tiiL. ^<Dm 
f&iA&mw&mMfezi > b □ — 7 1 7 tcm^-r-So ia?ij 

(CgMtSnifc&A-y^rU 1 1 a~l 1 ntC*fjSLT«JI 
■fe>-y-15a~15n^(tf,n, ^JE-fe >1J- 1 5 a ~ 

[0 0 3 0] Be#^a$J5£n> h-D— => l 713. 
fcnmTS9»3.- -y h (ECU) fr^t^nx*3t), # 
Hffir>it 1 5 a~ 1 5 nA^OftAyrU 1 1 a~ 1 

1 n e>mj£R.tfnmzm~3%&/'Sy 5^ 'J W«??Sa*?|iJ 
[0 0 3 1] ?l#saaiJ^n> l 7«. 

*gB2 1, *ffi*oft¥^2 3. p^U 2 5. «JE*gi£ 
7 1711 H^Ufc^U— K^->'J— ^^E'J (ROM) 

cE**nfc«»>''nif5A**5fe«ia«« (cpu) 
[0032] ^jx^bk2 1 \t. moft-fe>-y-i 4*»e.«i 

ttSSSitSrA^-r-Stiifefc. S-milir^l 5 a~l 5 
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2 5{XtB*-T-5o 

[0 0 3 3] «JEm8Sifi<Hit^{tSgS2 7H #A*->^ 
UffH 2 5*>e«ft©¥^*JEtt£¥*3«8Ma 

•TSfcfero^a. bSJUHU CCD^^a, btcgo* 10 
*«EE— ««Eifi{HBi»M» (V=al+b) SrgCttiT 

[0 0 3 4] «l^®ffim(±ia5 2 9H #A*y-7^'J®{r, 

mm^mwn (v= a i + b) {Dnmnzg.&nmm&tt 
alt. *©£€r©«B£«jEtt&»iH-r*. 
[0035] m?&mmm»3 ih ft/ti/ruwi:. 

s « a n&s&Mtt est y t- u ±#-<Djm&m tu 

[0 0 3 6] DC/DC3>/W35li A'yfU 1 
1 a ~ 1 1 n ±W<Dn&. »2 8 8V) &mWM<D 1 2 

#*&■*-*. WOUtyT-U 3 711 12 V«B£££HgS 
Wfezi >hn-7l7 Izm&T Z> Z. <tT?j|##«l95£ri 

[0 0 3 7]*!:. uCi^icffisE^nfcMSMl 30 

mfemmomft £ ig 2 tc^-r 7 n -3^ - h &mm u t 
»9rr*. £-r, ««;<*;f'j 3 7 o«**ta#«ai« 
^>hD-7 1 7tc«t$&an. a#«n>hn-7 
1 7#BWFr*. 

[0 0 3 8] Sit, ««t-fe>-y-l 4H &A>y^U 1 1 
a~l 3fc8fcn«*»t£4ftlHU 
mffi-t >tl5a~15nll ttJcTf -5 Ay T" U ©SSf 
«JE*»ars. 09AH «EE-fe>H-l 5ali /tyf 
U 1 1 aWSH^ffiSr&fflU «/±-fe>itl 5nlt A 
7f'J 1 1 n ©«8^*£ESr^tB-r -5. 40 

[0 0 3 9] >hD-7l7ll 

*^ a f a & &mm? mm a 

(ttmmSS) ^A^TS #flifiE-fe>-y- 
1 5 a~l 5 n^^^-f-SA'-y^-'J-ro^mmEE^A 
2;U #A*yxUffifc, a>o0iJAH lmsSIC, &tiJ 

i) . 

[o o 4 o] ae>t, m£nm^92 3H so 
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M^rJSttJL-. 09AH 1 Q®mz, ^^vfUSffltE 

2 5tcfet&a-a--5 (.7.=rV7 

s 1 3) „ A^T-uffic. mts.&TVUT.m 

[0 0 4 1] 09AH A'-y^-U 1 1 a7i*ift3fc«T<&n 

h m3»«flE-m»5t#tt(c*3^T. m&mjsixmmm 

iKffl-CZfuy hatl-5. 0(1 AH /1yfU 1 1 brt^ 

han-s. #jah n^fu 1 1 c^/mk©^it$ 

*lH «JEfflR^ttSgM^xE|JT^ , D>y hatl-5. 

[0 0 4 2] ^K. ^ffiSBftifiMifiiSaiSttigB 2 7H # 
Ay^-UStC, /tU 2 5A^e.1fi»CO«£Ett4:*»0« 

Srfk'Ntf Sfc*©^Sca, b£3£ffiU £©£&?&a, 
b»CSt?*«EE-«»iff<Kia*H» (V=a I + b) £ 

UfyT'S 15). 
[0 0 4 3] 0UAH A'-y^'J 1 1 aififfifmx&n 

JEE— ««£ifi<Hiei6H* (V=a,I+b,) ^Sffl^n 
3. 09 AH A-y^'J 1 1 b^iSWjfeSTS&ntf, 

AsiT^Dy h^ntcM&wsamMmz^.*). mm— 
nM&ummm. (v=a 2 i+b 2 ) a^mans. 09 

AH Ayf'J 1 1 c ^/Jvgjg»3fc«-e&nH XEPT 

Mifi^P^ (V=a 3 I+b 3 ) ***ttian«. ^©J;^ 
«C«BE— «e6ifi«liB»M»CDjmW!l3ffi*-'ty5 L U 1 1 a 
~ 1 1 n«g-^?(coi/^Tff 3o 

[0 0 4 4] jet«BEJWi8S2 9H #AyfiJ«l:, 
®ffim«tiaiKia^»UigB 2 9T»{±i$tlfcmffi— 
MfilSP^C (V=a I+b) tC*3^T, 
Oftffl * £: «^ram?^EM t L fc t ^ ©«mf4_hCD32,^ , 
Jt^«HM<hLT»ffi-r^) Uf-y^S 17). 

[0 04 5] I SfiO«flK«Sfcf4*o«j5iE 

tea. 4Mw^iB3&ts<. mraawMAtf. 

[0 0 4 6] -E-l/T. 0 3tC*3ViT, 09 AH ^EE-m 
%i&^neMHft (V = a,I+b l ) (c«cftM (-10 
A) ^AIT. Jt^mEEMV r ,*ig:ttian-5. *EE 
-UnStieMifi^S^ (V=a 2 I+b 2 ) icmdKtt (-1 
OA) fcttALT, «bfe«ffi«V r z *qfUSn*. « 
EE-®gfEjfi^iS»g|» (V=a 3 I+b 3 ) (C^iiStfiS (- 
10 A) SrftALT, lt««Effl[V r 3 **lHtlSn*. 

z.<D&oizmfenj£fe<Dn&ym&rtyTV 1 1 a ~i 
i ncD&^kz-^^-zfto. ts.&, mth^ntim^m^ 
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[0 0 4 7] JfcK, »??$&)Eiii8E3 1 tt, #;bf'J 
JflJfcHEEff Hi« 2 9T@ffi$nfcA*^^yco«« 

9) o ^lt, a#*«jmi«3 i tt. j*ffisnfc«» 

ru awsn&»#«««*y^-/7 t y±#©3a#*« 
ibTp:aif^> (xf77S2 i) o s«$n& 

»3£J4, 7 p HU^»»*fctt«-Ay-5ryS«ISiJ'r-5&«> 10 

[0 0 4 8] set* a^affis/^— t>h (i%- 
100%) Tffm-r^o ssk* m?mmwttiB3 it 

7^S 2 3) o 

[0049] ffis^^-z^ycos-^os^afi 
© cos fe /j> s v * mwmmm&rt v t- y msu*# 1 1 *> 

[o o 5 o] z.<D&o\zmm<DMmi<Dmm§mmmm\ 20 

^SS(c«tn«, 10cr)HgStir>-9-l 4 «*CD/ty 
"T-y^j£:UTlfi»cO«EE-fe>1tS:»^ Ayf'JtOS 

^msf£M{cs^§/N^y^ycD?5^a^mT^o ^ 
ntzcko, wjec/tyT-y^jaffsa^fiTtflwr* 

[0 0 5 1] /tyyy^#C!?»fiFe»4, Ayr 

y is * (Dm?&&<D 3 % -eg *> /jn $ v i £ &m t 
y^p^con^^y 1 1 c0is$t^i 30 

[0 0 5 2] £ CD J; o tC~rn«> #AyrU(0S#*i 

^cfcDfe, iEW^Ay^y^#:<Z)SfiF^*S:*«)SCl^ 
^T#£> 0 S/hfit^a^S^rA-z^y^ftrcDS 

a- ^ ^ y \z*i?z>7&iknm&ti: <-rc^x^^>^z>\z 

ck0fSfl14(D^VVX^^yC0l ; 31^fTK.^o 
[0 0 5 3] ffffiSnfc«»fflC0A-/5 ; -y±-»: 40 

[0 0 5 4] 2 >&fc\ *¥&W<DmM<DM 

[0055] mw®&wm&3 1 an immsMtum 50 
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2 9T»ffiSn&^yfU lla-11 nCDJt^m/E 

[0 0 5 6] *<Offi<B«j£tt, 0 1 (C^T*^<^^^ 1 

[0 0 5 7 ] *£\Z. 06 {C^"T7P— J 1 ^— HS:#SgL 
0 6(7)X^^ys 1 l^b^^S 1 7 * 

Tojaatt, *ifi(D^ffii(DMa<hi^--M3S-e*s<^ 
[0058] mz. »#*«£mas3 1 a «, it/gmjE 

ff[±lgg2 9-TfftB^n^#A^y^y lla-ll n^t 
5^y^#:<7)S^*fii<i:LT*Hi"rs Uf7^S2 

o) o ^lt^ «#««*a«3 iT»ttisnifcs#* 

3 3t-g^^nS (Xf77°S2 3) o 

[0059] ~tttih%^ mm(Dmm2\z3o^-cib, mm, 

[0 0 6 0] $fc, iWiim ^Jf^lEli: 

2TH 1fi»©it^«EEffi©*^e>*/hffiC!)«l^*J!Efl| 
£gtfciJLfc<DT% H«©»!82Ttt, *Jfi<B»tBiJ;0 
[0 0 6 1 ] 

[0 0 6 2] 9#**H[fflWtt, tElfiiRIS 
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[0 0 6 3] ttE«3tt&fti£tSl*tt]fl»f. 
air. iR«l$nfcBfJE*o«JEt«flR<t©«36**/h— 

^@«c«t&©8##s£»:t±}u ®tts$nfc£-®?fe©a 10 
[0 0 6 4] sfc, gwrSMFaasa*. j*tH$n&iE<H 

too6 5] «E«aK«akff«t. tfetamflE&tftft 20 

[0066] * fc, «£«EEj*tH*a*. &nmmz. m 

[0 3] 
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[0 0 6 7] *fc. 38#*fiJ|CaWTj|[aiS 

[0 1 ] *9^0tt%a&$&H££a<z>£;ffia)»ag i 

[0 2 ] Jgffi 1 ©fMaS$il£gg©l^^ 

[0 3] #A*>y^uo®/E— mffi$#t!fe£5ST0T*.g>. 

[04] §m8fEtfclj-^ja##S©B$F B 1#'ttSr^-r0-C ! 

[0 5 ] #fPJ©m*8e##ffiffiiJ^gie©?lSg©^Sls 2 

[0 6] *Jfi©^^2©m?l6a??.^SiBl^§©iftf^€: 

[WF#©lfttB] 
1 1 a~ 1 In A*-y^'J 
1 2 

i 3 mm^-? 
i 4 *«t-b>-y- 

1 5 a ~ 1 5 n >1t 

1 7 a#g*N£ 3>hd-7 

2 1 K^&^gB 

2 3 mumsnw-m^ 

2 5 

2 7 tt£*ffii&«(iSa*(ti8E 

2 9 Jf^mEEIf 

3i, 3ia mw^mwmm 

3 3 

3 5 DC/DCn>;\'-^ 
3 7 ii/lyf'J 

[04] 
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